ABSTRACT. Adequate knowledge of acute kidney injury (AKI) among all health-care providers is essential for early diagnosis and management to reduce the associated burden. This study determined the knowledge of AKI among nurses in two government hospitals in Ondo City, Southwest Nigeria. This cross-sectional descriptive study was carried out in two government hospitals in Ondo City using a self-administered pretested questionnaire that assessed knowledge of AKI and associated factors. A total of 156 respondents participated in the study. Majority were between 20 and 40 years of age and were females. Ninety-nine (63.5%) had ≤10 years of nursing experience. A total of 106 (67.5%) respondents had received formal lectures on AKI in the past. Only 12 (7.7%) respondents had good knowledge of AKI, 98 (62.8%) had fair knowledge, and the remaining 46 (29.5%) had poor knowledge of AKI. There was a significant association between the knowledge of AKI and having received previous AKI lectures (P = 0.03), but knowledge was not associated with the years of nursing experience (P = 0.37). There was a significant association between having received previous AKI lecture and knowledge of AKI. We, therefore, recommend regular in-service training on AKI for practicing nurses.
Introduction
Acute kidney injury (AKI) has become a global health problem due to its increasing incidence in both developing and developed countries.
1,2 About 13%-18% of admitted patients present with AKI while some may develop AKI while on admission, especially in
Correspondence to: management of AKI. [8] [9] [10] A study in Glasgow reported that about 23.5% of patients admitted in a hospital had AKI that was not recognized in a cohort of over 1500 patients. 8 The United Kingdom National Confidential Enquiry into Patients' Outcomes and Death reported that only 50% of patients who died of AKI received good medical care; there was poor risk factor assessment and unacceptable delay in the recognition of post-admission AKI in 43% of patients. 9 It was suggested that inadequate knowledge of management of AKI among medical staff may be contributory to these deficiencies.
There is, therefore, a need to regularly assess and improve health-care providers' knowledge on AKI. The nurses play a pivotal role in patients' management, especially those receiving in-patient care. Their knowledge on various aspects of AKI would have effect on early diagnosis, management, and outcome of AKI. This is also important to achieve the International Society of Nephrology (ISN) vision of zero mortality from AKI by the year 2025, especially in developing countries like Nigeria.
This study, therefore, assessed the knowledge of AKI among nurses and associated factors in two government hospitals in Ondo City, Southwest Nigeria.
Methods

Study setting and participants
This cross-sectional descriptive study was carried out over a six-week period in two government hospitals in Ondo City, Southwest Nigeria; Ondo State Medical Village and State Specialist hospital, Ondo City, between April and May 2016. A simple random technique was adopted in selecting the nurses working in the two government hospitals in Ondo City. The minimum sample size for this study was 150 nurses after including 10% attrition rate using Epi Info 7 (developed by Centers for Disease Control and Prevention in Atlanta, Georgia, USA) sample size calculation for a population that is <10,000, using 95% confidence interval and taking 50% as the proportion with adequate knowledge of AKI. However, a total of 156 respondents participated in the study with a response rate of 89%.
Data collection
Knowledge of AKI was assessed through the use of validated close-ended structured questionnaire that had 28 questions. This questionnaire was validated in a pilot study done in State Specialist hospital, Akure, Southwest Nigeria, using 20 respondents (nurses). The Cronbach's alpha internal consistency coefficient was 0.92. The questionnaire has sections A and B. Section A consisted of questions on socio-demographic information, number of years of experience, and designation. Section B consisted of questions that assessed knowledge in areas of features, types, and risk factors of AKI, nephrotoxic medications, criteria for diagnosis of AKI, and important vital signs that required regular monitoring in patients at risk of AKI. A score of 1 point was given to each correctly answered question and the total score was calculated for each respondent. A score of 20-28 points was considered as having good knowledge of AKI, 14-19 points as fair knowledge, and <14 points as poor knowledge.
Ethical consideration
Ethical clearance was obtained from the Ethical and Research Committee of State Specialist Hospital, Akure, Ondo State. Informed consent was obtained from each participant. All questionnaires were coded (without names), and confidentiality of responses was ensured throughout the study.
Data Analysis
Data generated were analyzed using the Statistical Package for the Social Sciences for Windows version 17.0 (SPSS Inc., Chicago, IL, USA). Results were presented in tabular form. Univariate analysis was used in description of demographic characteristics of the study population. Discrete variables were presented as frequency and percentages. Chi-square test with trend was used to determine the significance of observed differences for ordinal categorical variables. P <0.05 was considered statistically significant.
Results
One hundred and twenty-two (78.2%) respondents were between the ages of 20 and 40 years and the majority were female. Ninetynine (63.5%) had ≤10 years of nursing experience. A total of 106 (67.5%) had received formal lectures on AKI in the past. Among those who had received AKI lectures in the past, 50 (47.2%) respondents received lecture during their undergraduate training, 13 (12.3%) during postgraduate training, and 39 (36.8%) received in both undergraduate and post-graduate training (Table 1) .
Only 12 (7.7%) respondents had good knowledge of AKI, 98 (62.8%) had fair knowledge, and the remaining 46 (29.5%) had poor knowledge of AKI (Figure 1 ). Only 33 (21.2%) respondents knew that urinary output and serum creatinine may be normal in patients with AKI. Ninety-six (71.5%) respondents did not know that the elderly were at a risk of developing AKI. Only 54 (34.6%) respondents knew about non-oliguric AKI. Knowledge on criteria used for staging AKI was very poor among the respondents. Less than 25% knew about KDIGO, RIFLE, and AKIN criteria. A majority knew about the important vital signs that should be monitored in patients who have increased risk of AKI (Table 2) .
There were more respondents with good knowledge of AKI who had previous AKI lectures compared to those with fair and poor knowledge. There was a statistically significant association between knowledge of AKI and having received previous AKI lectures (P = 0.03). There was no statistically significant association between knowledge of AKI and years of nursing experience (P = 0.37) ( Table 3) . One hundred and fifty-two (97.4%) respondents were willing to attend seminars on AKI.
Discussion
This study showed that only 12% of the nurses in the government hospitals in Ondo City, Southwest Nigeria, had good knowledge of AKI. This is similar to the findings in a study done in Malawi that showed that there were deficiencies in the clinical experience and management of AKI among Malawian health workers. 10 Stevens et al also reported that initial assessment of AKI by nonnephrology doctor is suboptimal which may reflect inadequate knowledge of AKI. 11 The finding in this study is also similar to reports by Muniraju et al who found poor knowledge of AKI among non-specialist trainee medical staff in the United Kingdom. 12 Inadequate knowledge of AKI among nurses and other health workers may delay diagnosis, nephrology referral and consultation, and management of AKI. This may lead to increased morbidity and mortality in patients with AKI. 5, 13, 14 Only 21.2% of the nurses knew that patients with AKI could have normal urine output or serum creatinine. Poor knowledge of features of AKI may lead to missed diagnosis, delayed recognition, and management of AKI, which have been previously reported. 8, 9 Stewart et al noted that discontinuation of nephrotoxic medications and dosage adjustment of medications were not commonly practiced in the United Kingdom in the setting of AKI. 9 This may be a reflection of knowledge gap in potentially nephrotoxic drugs as seen in this study. Furthermore, it is highly imperative for nurses to be conversant with medications that are potentially nephrotoxic because most medications are administered by nurses to inpatients. This may reduce preventable or iatrogenic AKI which was reported to be common among in-patients. 9, 11 Only 38.5% of the nurses knew that the elderly were at an increased risk of AKI and majority of the nurses did not know about the criteria for defining and staging AKI which is important for early diagnosis and management of AKI. This finding of knowledge gap in the areas of risk assessment and definition of AKI is similar to previous reports. 9, 11, 12 About 30% of the respondents have not received any lecture on AKI which is lower compared to 61% reported among Malawian nurses. 10 A higher proportion of respondents in this present study with good knowledge of AKI had received lectures on AKI during the course of their nursing training or practice compared to those with fair or poor knowledge. This study also showed that receiving education on AKI was significantly associated with good knowledge of AKI. This is corroborated by other studies which showed that focused multidisciplinary education of health workers on AKI recognition and management led to early and better AKI recognition and outcome. [15] [16] [17] [18] There was no association between knowledge of AKI and years of nursing experience among the respondents. This, therefore, implied that all cadres of nurses should be included in the educational programs targeted at improving AKI knowledge.
Almost all the nurses in this study were willing to attend seminars on AKI. Therefore, knowledge of AKI could be improved by regularly conducting in-service training on AKI. This may lead to early recognition, management, and better outcome of AKI in our patients. The limitation of this study is that the findings could not be generalized as they were limited to the two government hospitals in Ondo City, Southwest Nigeria. However, this is the first study to the best of our knowledge that assessed knowledge of nurses on AKI in Southwest Nigeria. In addition, the findings and recommendations of this study are key to achieving the ISN goal of zero mortality from AKI by the year 2025.
This study concludes that only a small proportion of nurses in Ondo City, Southwest Nigeria, had good knowledge of AKI. Identified areas of deficiencies were risk factors for AKI, potentially nephrotoxic medications, non-oliguric AKI, and criteria for definition and staging of AKI. This study also showed a significant association between knowledge of AKI and having received AKI lectures in the past.
Recommendations
This study recommends that in-service training of practicing nurses on AKI and its management should be conducted from time to time. Furthermore, the study recommends the incorporation of lectures on AKI into both undergraduate and post-graduate nursing curriculum.
